Density-inhibited 3T3 mouse fibroblasts were treated for 10 min with nine concentrations of Pronase ranging from 0.25 to 40 pug/ml. Concanavalin Aspecific agglutinability increased from control values of about 25% to plateau values of about 80%. None of these Pronase concentrations brought about an increase in cell number within 84 hr. Pronase-treated cells remained responsive to growth stimulation by serum and cortisol.
Alterations in the cell surface measured by increased agglutinability with concanavalin A (Con A) and certain other plant lectins have been linked to malignancy and esca fro density-dependent growth control (for review, see re . 1)For example, cells transformed by tumor viruses, chema carcinogens, and x-irradiation are much more highly agglulinated by Con A than their untransformed parental cells ((2).-) Density-inhibited cells selected from populations of tra~nitormed cells show low agglutinability with the wheat-germ lipase agglutinin_ (3) . Also, selection for low agglutinability concomitant ects for cells with density-dependent growth control((4, 5f In general, there is a positive correlation between agglu~tinability by these lectins and saturation densitr (3, 6) ,.
Treatment of density-inhibited cpllq with proteases inbeases their ,lutinability with Con A (2) and wheat-germ agglutininj7))'and causes them to divide 8, 9). The relationship of this membrane changze to initiation division was strengthened by the finding that brief protease action at the cell surface was sufficient to bring about the proliferative event (8) Proteolytic activity at the cell surface has also been implica ed in the loss of growth control by transformed cells as well as the increased agglutinability of these cells by plant lectins ()jProtease inhibitors reduce growth of transformed but not normal cells (10) . They also reduce agglutinability of transformed cells with ConA (1(0).
We recently found that cortisol initiates division of densityinhibited 3T3 cells and brings about an early increase in Con A-specific agglutinability (11 remained responsive to the stimulatory action of fresh serum and cortisol.
MATERIALS AND METHODS
3T3 mouse fibroblasts were grown as described (12) in Dulbecco-Vogt-modified Eagle's medium containing 10% calf serum. They were mycoplasma-free as routinely judged by the presence of nuclear but not cytoplasmic grains after autoradiography with [3H ]thymidine (13) . Density-inhibited cultures were prepared by plating 35-mm or 60-mm Falcon plastic tissue culture dishes with 1.8 X 104 cells per cm2 and allowing them to grow to a saturation density of 3.0 to 3.7 X 104 cells per cm2. Cultures were used 3 days after they were set up. Cell number was monitored by suspmdipg cells in 35-mm plates with 1.0 ml of 0.05% trypsin, adding 1.0 ml of serum, and counting in a hemocytometer.
Con A-specific agglutination was measured with modifications of a described method (5) . Confluent 3T3 cells in 60-mm plates were washed twice with 4.8 ml of isotonic phosphatebuffered saline (pH 7.4) at 370, and incubated for 10 min at 370 in 2.4 ml of phosphate-buffered saline containing the indicated amount of Pronase (Calbiochem, B grade). The cells were then washed twice with 4.8 ml of phosphate-buffered saline at 370, detached by incubating with 2 ml of 0.02% EDTA in phosphate-buffered saline for 5 min at 370, and sedimented at 120 X g for 5 min. They were suspended in 0.2 ml of phosphate-buffered saline containing Con A (Calbiochem, A grade) at12,gg/rnJ. They were then gently mixed in a Labline orbit water-bath shaker at 150 rpm for 4 min at 220.
The cells were diluted by adding 1.0 ml of phosphate-buffered saline, and a sample was placed in a hemocytometer chamber for counting. Agglutination was scored as percent of cells in clumps of three or more. No agglutination was observed in the absence of Con A with or without Pronase treatment.
RESULTS
The amount of Con A-specific agglutination of density-inhibited 3T3 cells after treatment with various concentrations of Pronase for 10 min is shown in Fig. 1 Cell number was monitored for 84 hr on parallel cultures from the same batch of cells and treated in exactly the same way with Pronase. As shown in Table 1 , there was no significant increase in cell number after treatment with the same concentrations of Pronase that brought about no increase to a maximal increase in Con A-specific agglutination.
The presence of toxic materials in our Pronase as well as an inability of our cells to respond to a stimulatory signal was checked by treating Pronase-treated cells with fresh 10% serum or cortisol. As shown in Table 1 , even the highest concentration pf Pronase reduced the response to fresh serum by only 20%. In addition, it reduced the cortisol stimulation of DNA synthesis in confluent 3T3 cells by only 20% (11 (40 qg/ml) remained responsive to the stimulatory action of fresh serum and cortisol. Therefore, the absence of cell division after Pronase treatment appears not to be a result of a toxic material in the Pronase, proteolytic damage to the cells, or a general inability of the cells to respond to a stimulatory signal. Taken together, these results demonstrate that the proteasemediated surface change measured by increased Con Apecific agglutinability is not an event sufficient by itself to bring about cell division and escape from density-dependent growth con .
